Activation of autophagy in early neonatal mice increases primordial follicle number and improves lifelong fertility.
The number of stockpiled primordial follicles are thought to be responsible for the fate of female fertility and reproductive lifetime. We previously reported that starvation in non-suckling early neonatal mice increases the number of primordial follicles with concomitant autophagy activation, suggesting that autophagy may accelerate the formation of primordial follicles. In this study, we attempted to upregulate the numbers of primordial follicles by administering an autophagy inducer and evaluated the progress of primordial follicle formation and their fertility during the life of the mice. To induce autophagy, mice were intraperitoneally injected with the Tat-beclin1 D-11 peptide (0.02 mg/g body weight) at 6-54 h or 60-84 h after birth. In animals that received Tat-beclin 1 D-11 by 54 h after birth, the primordial follicle numbers were significantly increased compared with the control group at 60 h. The ratio of expressed LC3-II/LC3-I proteins was also significantly greater. The numbers of littermates from pregnant females that had been treated with Tat-beclin 1 D-11 were maintained at remarkably greater levels until 10 months old. These results were supported by an abundance of primordial follicles at even 13 to 15 months old. These findings indicate that an enhancement in autophagy in neonatal mice during the follicle formation period accelerates follicle assembly by promoting oocyte survival. Consequently, the stockpile of primordial follicles expands, leading to an improvement in individual lifelong fertility.